Objective The current study focuses on social risk and resilience in an adolescent population with chronic pain. Prior research identifies parental cognitions and behaviors as influential in youths' experiences of chronic pain and pain-related disability. Adolescent development is characterized by greater autonomy from parents and an increased emphasis on peer relationships. Study aims explore the potential protective effect of high-quality adolescent peer relationships on associations between parent and adolescent cognitive and behavioral responses to pain. Method 238 adolescents with mixed-etiology chronic pain and their parents completed Pediatric Collaborative Health Outcomes Information Registry (Peds-CHOIR) electronic questionnaires prior to their initial visit to a tertiary pediatric pain clinic. Variables in this study include parent catastrophizing, parent protective behavior, adolescent peer relationship quality, adolescent catastrophizing, adolescent functional impairment, and demographic and pain characteristics. Results As expected, associations between parent and adolescent cognitive and behavioral pain responses were moderated by peer relationship quality. Contrary to expectations, for adolescents endorsing low-quality peer relationships, maladaptive adolescent outcomes were elevated across levels of parental cognitions and behaviors. For adolescents endorsing high-quality peer relationships, adolescent and parent pain responses were linearly related. Conclusions This study highlights the salience of both family and peer processes in functional outcomes among adolescents with chronic pain. Results suggest that adolescents' adaptive responses to chronic pain may be best supported by the simultaneous presence of adaptive parenting and high-quality peer relationships. Understanding the larger social context in which an adolescent exists is informative in specifying models that predict adaptive outcomes or magnify risks.
Introduction
Chronic pain is an impairing condition that is experienced by 1.7 million youth in the United States (Groenewald, Essner, Wright, Fesinmeyer, & Palermo, 2014) . Pediatric chronic pain often results in disability across domains of functioning (KashikarZuck, Goldschneider, Powers, Vaught, & Hershey, 2001 ) and incurs a $19.5bn annual burden on the U.S. healthcare system (Groenewald et al., 2014) . Given these significant social and financial costs, identifying risk and resilience factors as targets for pediatric chronic pain intervention is of central priority (Cousins, Kalapurakkel, Cohen, & Simons, 2015) . Conceptually, risk and resilience constructs can be defined as biological predispositions, personality attributes, social relationships, and contextual variables (Sameroff, 1995) that impact individual outcomes under adverse conditions (Wyman et al., 1999) . The current study focuses on social risk and resilience in an adolescent population with chronic pain. Adolescence is marked by increases in pain prevalence and is a vulnerable period for the emergence of chronic pain (Perquin et al., 2000) . As proposed by Cousins and colleagues' (2015) Resilience-Risk Model for Pediatric Chronic Pain, the quality of social relationships, in the form of parental and peer interactions, may influence pain outcomes. From an intervention perspective, social factors are notable, as they can be modified through behavioral health intervention and may help insulate at-risk youth from developing emotional and behavioral disorders (Davis, Affleck, Zautra, & Tennen, 2006) .
A rich body of research identifies parental cognitions and behaviors as influential in youths' experiences of chronic pain and pain-related disability (Palermo & Chambers, 2005) . Caregivers serve as models of pain beliefs and behaviors (Bandura, 1977; Boerner, Chambers, McGrath, LoLordo, & Uher, 2017) and may provide inadvertent reinforcement of disability through the provision of attention contingent on child pain behaviors (Walker & Zeman, 1992) . Interestingly, parents' catastrophic thinking about their child's pain has been demonstrated to predict children's somatic symptoms, catastrophizing, and pain-related disability beyond the child's own rating of their pain intensity (Goubert, Eccleston, Vervoort, Jordan, & Crombez, 2006) . Prior research has indicated that parental cognitions and parental behaviors are associated constructs, with parental behaviors serving as a mediator of the association between parental cognitions and child behaviors (Wilson, Moss, Palermo, & Fales, 2014) . In sum, extant research emphasizes the centrality of parents' cognitive and behavioral experience of their child's pain (i.e., pain catastrophizing and protective behavior) in predicting the child's adaptive or maladaptive cognitive and behavioral responses (i.e., pain catastrophizing and pain interference). Parent and child cognitions and behaviors are also centrally important to consider from an intervention perspective, as these factors are typically the clinical focus in adolescent cognitive behavioral therapy and parenting training interventions.
In addition to the continued importance of family relationships as children transition to adolescence, peers are especially important to consider during the adolescent years. Adolescence defines the transition from childhood to adulthood and is characterized by greater autonomy from parents and an increased emphasis on peer relationships (Steinberg & Morris, 2001) . Strong peer relationships have been associated with positive self-reported independence and emotional adjustment for adolescents with chronic pain (Eccleston, Wastell, Crombez, & Jordan, 2008) , and friendship has been documented to serve as a resilience factor against a wide range of risks (relevant to the current study, chronic illness and disrupted family interactions; Gore & Aseltine, 1995) .
Associations between peer relationships and adolescents' cognitive and behavioral responses to chronic pain, however, can be complex. In this population, increased absence from normative tasks such as school and extracurricular activities may undermine opportunities for relationship formation and strengthening with same-age peers (Roth-Isigkeit, Thyen, Stö ven, Schwarzenberger, & Schmucker, 2005) . In addition to reduced social contact, interpersonal challenges related to pain experiences may disrupt typical patterns of adolescent socialization. Indeed, across studies, youth with chronic pain endorse having fewer friends than those without chronic pain, and are described as less likeable and more isolated by peers (Forgeron et al., 2010) . Numerous factors, including behavioral avoidance and withdrawal, low social competence and confidence, and lack of empathy for the typical challenges of adolescence, may contribute to disrupted peer relationships among youth with chronic pain (Forgeron, Evans, McGrath, Stevens, & Finley, 2013) . The cognitive demands associated with pain may also serve as a contributing factor to social difficulties, interrupting attention to and interpretation of social cues (Beck et al., 2011) , and co-occurring symptoms such as fatigue, low mood, and irritability may impact a youth's ability to be an enjoyable companion (Fales & Forgeron, 2014) .
Notably, gender and age may serve as additional factors to consider when examining associations between adolescent chronic pain and social relationships. Adolescent girls are more likely to experience chronic pain (King et al., 2011) as compared with adolescent boys, and there are gender differences in the role of peer relationships in predicting psychosocial outcomes (Moran & Eckenrode, 1991) . Likewise, chronic pain becomes more prevalent across adolescent development (Rhee, Miles, Halpern, & HolditchDavis, 2005) , and there is variability in the peer and parent social relationships in early versus late adolescence (Steinberg & Morris, 2001) .
Despite integrative models that outline the importance of both parents and peers in predicting outcomes for adolescents who experience chronic pain (Cousins et al., 2015; Palermo, Valrie, & Karlson, 2014) , there is limited research examining potential interactive associations between these two central social contexts. In the current study, we propose that youth with higher-quality peer relationships may be less susceptible to parental influence, examining peer relationship quality as a moderator of the associations between parent and adolescent cognitive and behavioral responses to pain. Replicating prior literature, we hypothesized that higher parent pain catastrophizing and protective behaviors would be associated with higher adolescent pain catastrophizing and pain interference (Wilson et al., 2014) . We also expected that high-quality peer relationships would be associated with lower adolescent catastrophizing and pain interference (Hermann, Hohmeister, Zohsel, Tuttas, & Flor, 2008) . Unique to the current study, we examine the interactive effect of family and peer factors, hypothesizing that peer relationship quality would moderate associations between parent and adolescent variables, such that high-quality peer relationships would buffer adolescents from associations between maladaptive parent and child cognitive and behavioral pain responses. Finally, considering prior research indicating that parent catastrophizing is indirectly associated with negative adolescent functional outcomes as mediated by parental protective behaviors (Langer, Romano, Levy, Walker, & Whitehead, 2009 ), we hypothesized a moderated mediation model in which the strength of this hypothesized indirect relationship is conditional on the quality of peer relationships. That is, high-quality peer relationships would serve as a protective factor from this negative parent-child interaction pattern.
Methods

Participants
Participants included 238 primary caregivers (89.2% mothers) and adolescent patients 12-18 years of age (M ¼ 14.96, SD ¼ 1.51) who underwent an interdisciplinary evaluation at a tertiary pediatric pain clinic in the United States between July 2014 and September 2016. Of adolescents seen for an initial evaluation during this time, survey completion rate was 88.3%. The adolescent sample was predominantly female (n ¼ 187; 78.9%) and Caucasian. Self-identified racial makeup was as follows: White or Caucasian (n ¼ 147; 61.8%), Asian (n ¼ 24; 10.1%), Black or African American (n ¼ 9; 3.8%), and other (n ¼ 58; 24.4%). Regarding ethnicity, 49 youth identified as Hispanic (20.6%). Patients presented with mixed-etiology chronic pain including headache (n ¼ 43; 18.0%), abdominal pain (n ¼ 41; 17.2%), joint pain (n ¼ 30; 12.5%), back pain (n ¼ 29; 12.2%), complex regional pain syndrome (n ¼ 18; 7.2%), fibromyalgia/pain amplification syndrome (n ¼ 12; 5.0%), lower extremity pain (n ¼ 11; 4.6%), and other (e.g., jaw pain; n ¼ 54; 22.7%).
Measures
Data were collected electronically through the Pediatric Collaborative Health Outcomes Information Registry (Peds-CHOIR) prior to families' initial pain clinic evaluation. Peds-CHOIR assessment battery is an enhancement and adaptation of the CHOIR learning health system platform (CHOIR; http://choir.stan ford.edu) for pediatric pain (Bhandari et al., 2016) .
Demographic Questionnaire
Parents provided demographic information including their child's age, sex, and race/ethnicity.
Average Pain Intensity
Patients rate their average pain intensity over the last month on a standardized 11-point numeric rating scale (ranging from 0 ¼ no pain to 10 ¼ worst pain possible) with demonstrated validity in pediatric populations who experience pain (Mir o, Castarlenas, & Huguet, 2009 ).
Pain Catastrophizing Scale (PCS-C and PCS-P) The Pain Catastrophizing Scale for children (PCS-C; Crombez et al., 2003) and proxy parent report (PCS-P; Goubert et al., 2006) evaluate youth and parent catastrophic thinking associated with pain and feelings of helplessness (e.g., "When I am in pain, it's awful and I feel that it overwhelms me," "When my child is in pain, I keep thinking about how much s/he is suffering"). The PCS-C and PCS-P are both 13-item measures that use a 5-point ordinal scale (0 ¼ "Not at all" to 4 ¼ "Extremely"), with higher total scores reflecting greater catastrophizing. Total PCS-C and PCS-P scores have demonstrated sound internal consistency of a ¼ 0.87 and 0.93, respectively (Crombez et al., 2003; Goubert et al., 2006) .
Parental Protective Behavior
The Protect subscale (13 items) from the Adult Responses to Children's Symptoms (ARCS; Van Slyke & Walker, 2006 ) was used to assess parental protective responses to their child's pain. The stem for each item is, "When your child has pain, how often do you . . .?", and caregivers are asked to respond by endorsing items on a scale that ranges from 0 (Never) to 4 (Always). Examples include: "let your child stay home from school," and "ask your child if s/he is ok." In a large sample of youth with diverse pain conditions, the ARCS Protect scale has demonstrated sound validity and reliability (a ¼ 0.86; Claar, Guite, Kaczynski, & Logan, 2010) .
PROMIS Pediatric Patient Outcome Measures
PROMIS (Ader, 2007) measures are efficient and validated tools to assess patient-reported health outcomes for physical, mental, and social domains of functioning. While static versions of PROMIS measures are also available, computer adaptive testing (CAT) versions using item response theory (IRT) were utilized for the current study. CAT works through administration of items from an item bank best-suited for the reporter based on their responses to earlier questions, reducing the number of items administered to reduce patient burden and optimize precision. Therefore, the total number and the specific content of questions administered may differ among patients, depending on their responses (total number of questions administered for each domain ranges from 5 to 15 questions). IRT rests on the assumption of invariance, which enables comparison across studies and between reports of similar constructs.
PROMIS scores are based on T-score distribution with a mean of 50 and SD of 10. The pediatric PROMIS measures have been validated in children aged 8 to 17 years (DeWalt et al., 2015) . The response format is based on a Likert scale (1 ¼ "Never/Not able to do" to 5 ¼ "Almost always/With no trouble"). Participants indicate responses based on a 7-day time frame. This study utilized two PROMIS measures: Peer Relationship Quality and Pain Interference. Peer Relationship Quality assesses quality of a patient's relationships with peers (e.g., "I was able to count on my friends"; "I felt accepted by other kids my age"). Higher scores indicate better peer relationships, and scores were inverted for consistency to indicate higher levels of dysfunction. On average, 7.57 Peer Relationship Quality questions were administered to adolescents via IRT administration. No reliability coefficients are currently available for this version of the peer relationships domain. Initial research, however, suggests that the domain is reliable and valid (DeWalt et al., 2013) . Pain Interference assesses the impact of pain on physical, psychological, and social functioning (e.g., "It was hard for me to have fun when I had pain"; "It was hard for me to pay attention when I had pain"). The average number of questions administered for youth participants was 5.53. Again, no reliability coefficients were available, but initial research suggests reliability and validity (Varni et al., 2010) .
Procedure
Approval from the University's Institutional Review Board was obtained prior to conducting this retrospective review. All participants were asked to complete the Peds-CHOIR survey in advance of their initial interdisciplinary evaluation assessing physical, psychological, and social functioning via electronic administration either online prior to arriving at clinic or in the waiting room. The survey is a clinical assessment incorporated into interdisciplinary evaluations at this tertiary clinic. Therefore, all new patients and caregivers are asked to complete the survey, apart from non-English-speaking caregivers and patients whose cognitive functioning inhibits their ability to fully complete the questionnaire. As the focus of this investigation was on adolescents, only data from patients aged 12-18 years old were analyzed. Although patients are permitted to opt out, the survey completion rate remained high at 88.3%. Peds-CHOIR is formatted such that most questions are forced response, minimizing missing data. Parents and adolescents were asked to complete the questionnaires independently before the evaluation.
Statistical Analysis
Data were analyzed with nonparametric and parametric tests using SPSS 24.0 for Windows. Prior to performing study analyses, variables were evaluated for normality and linearity using univariate statistics and graphical analyses. For preliminary analyses, Pearson product moment correlations and paired sample t-tests were conducted to examine associations between demographic, control, and study variables. Missing values analyses indicated that apart from four participants missing scores for average pain intensity, all measures were completed in their entirety. Nonnormal data were logarithmically transformed for bivariate correlation analyses. As is prescribed by the PROCESS macro, data were deleted listwise for analyses including missing values. Next, a series of hierarchical multiple regression analyses were conducted to examine the extent to which parent variables interacted with peer relationships to predict adolescent catastrophizing (PCS-C) and pain interference. Interactions were probed in the case of significant effects. Finally, we explored a moderated mediation model, predicting the strength of the hypothesized indirect effect of parent catastrophizing (PCS-P) on adolescent functional impairment via parent protective behavior (i.e., the mediator) would be conditional on the level of peer relationship quality (i.e., the moderator).
Five models (four two-way moderation analyses and one moderated mediation analysis) were tested using the SPSS PROCESS macro (Preacher, Rucker, & Hayes, 2007) . This macro facilitates the implementation of the recommended bootstrapping methods, which provide bias-correcting confidence intervals for non-normal data. Regarding the four moderation analyses (Models 1-4), one model explored each possible combination of one parent factor (PCS-P, parent protective behavior) as an independent variable and one adolescent factor (PCS-C, adolescent pain interference) as a dependent variable with peer relationship quality as the moderator across models. For each model, demographic variables associated with any parent or adolescent variable were entered as controls at the first step of the analysis. Next, one parental factor (PCS-P or parental protective behavior) and peer relationship quality were entered in the second step. Finally, the two-way interaction between the parental factor and peer relationship quality was entered on the third step. The moderating role of peer relationship quality was supported by significant interactions between parental factors and peer relationship quality in predicting adolescent outcomes. Calculation and interpretation of interaction effects were guided by the recommendations of Baron and Kenny (1986) and Holmbeck (1997) . As an exploratory set of analyses, we then reran all moderation analyses while controlling for patient PROMIS report of anxiety and depression, which did not significantly change the effects with the exception of pushing one marginal interactive effect (Model 3) to significance. Likewise, a third set of analyses including sex did not significantly change the effects in any moderation model. For the sake of parsimony and simplicity, as well as to avoid artificially interpreting associations between these variables, we will only report the first set of analyses (excluding anxiety, depression, and sex) in this paper.
Regarding moderated mediation (i.e., conditional indirect effect), we first tested a mediation model in which parental protective behavior mediates the association between PCS-P and adolescent pain interference using the Sobel test to test indirect effects (Preacher & Hayes, 2004) . Next, we considered the possibility of a statistically significant indirect effect described in the mediation model above as contingent on the quality of peer relationships (moderated mediation; Model 5).
Results
Descriptive Findings and Preliminary Analyses
Means and standard deviations for all variables included in analyses are reported in Table I . Reliability coefficients in the current sample for PCS-C and PCS-P were a ¼ 0.92 and 0.91, respectively. ARCS Protect subscale also demonstrated sound reliability of a ¼ 0.85 in the current sample. Owing to our use of CAT measures and data output extraction system, we were unable to conduct reliability analyses for PROMIS measures.
Correlation and Regression Analyses
Correlations were conducted between average pain intensity, PCS-P, parental protective behavior, peer relations, PCS-C, and adolescent pain interference (Table I) . Average pain intensity was positively correlated with PCS-P, PCS-C, and adolescent pain interference and was thus included in all subsequent regression models. T-tests revealed no significant difference between boys and girls on any variable.
Age was not correlated with any substantive variable. All substantive variables were correlated in the expected directions, with the exception of parental protective behavior, which was not significantly associated with PCS-C.
Model 1: Peer Relationships as a Moderator of the Association Between Parent and Adolescent Pain Catastrophizing A significant two-way interaction (DR 2 ¼ .02, p < .05; small effect) emerged between PCS-P and peer relationship quality in predicting PCS-C, F(4,233) ¼ 16.15, p < .001, R 2 ¼ .22 (Table II) . The interaction was probed by testing the conditional effects of PCS-P at two levels of peer relationship quality, one standard deviation below the mean of the sample (i.e., high-quality peer relationships; t-score of 41.54) and one standard deviation above the mean of the sample (i.e., low-quality peer relationships; t-score of 62.84; Figure 1 ). Contrary to hypotheses, PCS-P was significantly related to PCS-C for both highquality and low-quality peer relationships (p < .001 and p < .05, accordingly), with a stronger association between PCS-P and PCS-C among youth who endorsed high-quality as compared with low-quality peer relationships. Additionally notable, youth with low-quality peer relationships endorsed clinically significant elevations catastrophizing across PCS-P levels.
Model 2: Peer Relationships as a Moderator of the Association Between Parent Pain Catastrophizing and Adolescent Pain Interference A significant two-way interaction (DR 2 ¼ .04, p < .01; small effect) emerged between PCS-P and peer relationship quality in predicting adolescent pain interference, F(4,233) ¼ 19.00, p < .001, R 2 ¼ .25 (Table II) . As described above for Model 1, the interaction was probed by testing the conditional effects of PCS-P at the two levels of peer relationship quality (Figure 1 ). PCS-P was significantly related to adolescent pain interference with high-quality peer relationships (p < .001) but not with low-quality peer relationships (p ¼ .15). The direction of this moderating effect was again contrary to our expectations. Youth with lowquality peer relationships also endorsed clinically significant elevations pain interference regardless of PCS-P levels.
Model 3: Peer Relationships as a Moderator of the Association Between Parental Protective Behavior and Adolescent Pain Catastrophizing
The full model exploring the two-way interaction between parental protective behavior and peer relationship quality in predicting PCS-C was significant, F(4,233) ¼ 9.62, p < .001, R 2 ¼ .14 (Table II) . However, the r-square increase owing to the interaction term was not significant (DR 2 ¼ .01, p ¼ .07). Therefore, this interaction was not probed.
Model 4: Peer Relationships as a Moderator of the Association Between Parental Protective Behavior and Adolescent Pain Interference
A significant two-way interaction (DR 2 ¼ .04, p < .05; small effect) emerged between parental protective behavior and peer relationship quality in predicting adolescent pain interference, F(4,233) ¼ 16.68, p < .001, R 2 ¼ .23 (Table II) . The interaction was probed by testing the conditional effects of parent protective behavior at the two levels of peer relationship quality (Figure 1 ). Parent protective behavior was significantly related to adolescent pain interference for adolescents endorsing high-quality peer relationships (p < .001) but not low-quality peer relationships (p ¼ .25). As with Models 1 and 2, the direction of this moderating effect was contrary to our expectations. Again, youth with low-quality peer relationships endorsed clinically significant elevations of pain interference regardless of levels of parent protective behavior.
Model 5: Moderated Mediation
Regarding the moderated mediation model, there was a conditional indirect effect such that the effect of PCS-P (independent variable) on adolescent functional impairment (dependent variable) via parent protective behavior (mediator) was conditional on levels of peer relationship quality (moderator) ( Table III) . That is, the indirect effect of PCS-P via parent protective behavior was significant for adolescent pain interference for adolescents with high-quality peer relationships (95% CI: 0.0191-0.1460), but not with low-quality peer relationships (95% CI: À0.1136-0.0099). The Table I with no significant differences on any variable. 
Step direction of this effect mirrors the two-way moderation analyses described in Models 1, 2, and 4.
Discussion
This study examined the interactive effect of family and peer factors in predicting adjustment among adolescents with chronic pain. We hypothesized that high-quality peer relationships would moderate associations between parent and adolescent cognitive and behavioral responses to pain, such that adolescents exposed to parents displaying less adaptive parenting (pain catastrophizing and protective behaviors) would be buffered from developing dysfunctional pain responses (pain catastrophizing and pain interference) when they perceived themselves as having strong peer relationships. Of note, our analyses were crosssectional in nature, prohibiting directional conclusions.
As expected, adolescents' peer relationships moderated associations between parental cognitive responses to pain and child cognitive and behavioral responses to pain, as well as the associations between parent and adolescent behavioral responses to pain. Contrary to hypotheses, however, high-quality adolescent peer relationships did not serve as a protective factor that buffered adolescents from negative parental influence. Rather, findings suggested that adolescents with lowquality peer relationships experienced greater cognitive and behavioral dysfunction regardless of parental Figure 1 . Moderation models 1, 2, and 4. Model 1: Interaction between parent pain catastrophizing and adolescent peer relationship quality in predicting adolescent pain catastrophizing. Model 2: Interaction between parent pain catastrophizing and adolescent peer relationship quality in predicting adolescent pain interference. Model 4: Interaction between parent protective behavior and adolescent peer relationship quality in predicting adolescent pain interference. Estimated regression lines for all models show predicted adolescent and parent pain catastrophizing scores for adolescents endorsing lowand high-quality peer relationship. Graphed lines were plotted by selecting values 1 SD above (low-quality peer relationships; t-score of 62.84) and 1 SD below (high-quality peer relationships; t-score of 41.54) the mean for adolescent peer relationship quality in this adolescent sample; these values were multiplied by their unstandardized regression coefficients to obtain values for plotting the predicted regression lines. Parent pain catastrophizing is considered clinically significant for scores > 23. Parent protective behavior is reported as a mean score of ratings for each item on the scale (range 0-4; no clinical cut-off). Adolescent pain catastrophizing is considered clinically significant for scores > 26. Adolescent pain interference is reported as a t-score and is considered clinically significant for scores > 60.
factors. For adolescents with high-quality peer relationships, parent and child pain responses maintained the parallel associations documented by prior research (Pielech et al., 2014) . Therefore, as opposed to highquality peer relationships serving a resilience function on negative parental influence, results instead suggest that better adolescent adjustment is most likely in the context of the simultaneous presence of adaptive parenting and high-quality peer relationships.
The results of our moderated mediation hypothesis fit within this same conceptual framework. Existing literature suggests that parent protective behavior mediates the relation between parent pain catastrophizing and child functional outcomes (Langer et al., 2009 ). Such studies find that when parents are anxious about their child's pain, they are more likely to display protective behaviors, which in turn predict child pain interference. The results of our analyses are notable in that among our adolescent sample, the presence of this mediation pattern was conditional on the quality of the adolescent's peer relationships. Within the subsample of adolescents with chronic pain who endorsed high-quality peer relationships, we see a replication of this mediation pattern described above (i.e., parent catastrophizing predicts adolescent functional impairment via parent protective behavior). Youth who reported low-quality peer relationships, on the other hand, simply appeared to fare poorly regardless of parental cognitions and behaviors. Thus, the results of this moderated mediation model suggest that extant literature on the impact of family systems on adolescents with chronic pain may be most applicable when youth meet a basic prerequisite of perceiving themselves to have adequate peer social support.
Although moderation outcomes consistently conflicted the expected direction of our hypotheses, results nevertheless underline the importance of considering adolescents with chronic pain within the context of their multiple social spheres. Findings suggest that during adolescent development, maintaining adaptive interactions with parents and establishing supportive relationships with peers each may have an important relationship with adaptive outcomes despite pain experiences. Somewhat similarly, prior literature examining social support among adolescents with chronic illness has observed that while support from only family or friends was not associated with better adolescent adjustment, co-occurring family and peer support was predictive of positive outcomes (Wallander & Varni, 1989) . The current study's results diverge from such prior research in that our model specifies over-involved (anxious/protective) parenting as opposed to under-involved (non-supportive) parenting may serve as a risk factor, but the importance of simultaneous adaptive parent and peer influences remains a theme.
As previously noted, given the cross-sectional nature of this investigation, we cannot draw directional conclusions. Findings, however, shed light on some possibilities. One explanation may be that the benefits of peer relationships in encouraging adaptive functioning are most accessible to adolescents whose parents prepare them to use peer relationships appropriately. The idea that learned familial interaction patterns can manifest in adolescents' friendships has received much attention in attachment literature (Lieberman, Doyle, & Markiewicz, 1999) . From this framework, the supportive friendships of children with anxious and protective parents may provide reinforcement of dysfunctional thoughts and behaviors (e.g., friendship dyads engaging in co-rumination or excessive pain focused talk), possibly explaining the lack of a protective effect of adolescent perceived peer support for youth with parents displaying high catastrophizing and protective behaviors. This may be especially relevant in a population of adolescence in chronic pain, who tend to display a number of risk factors for such interaction patterns (female gender, high anxiety; Rose, 2002) . Likewise, youth who are isolated from peers may be prone to a negative interpersonal response style that inhibits their ability to benefit from positive parental influences. Conversely, higher pain-related cognitive and behavioral interference may in fact drive the experience of lower peer relationship quality (regardless of positive parental influences), as youth who are more disabled by pain have less opportunity to participate in peer activities.
Limitations
The results of this study are interpreted considering several limitations. First, owing to the cross-sectional nature of our study design, the implications of the associations found from this investigation will need to be disentangled through future longitudinal investigations, including exploration of the qualities of close friendships among adolescents with chronic pain. Second, PROMIS Peer Relations is a relatively broad measure of a youth's self-perceived quality of peer relationships. A wide range of factors may affect youth report on this instrument, including lack of contact with peers owing to withdrawal from hobbies and school, poor social skills, and depressed mood leading to cognitive distortions and a negative response style (Pinquart & Shen, 2011) . Additionally, this measure does not differentiate between close friendships and peer support more broadly, which are important and distinct concepts in the peer relations literature (Steinberg & Morris, 2001) . Next steps in this domain will involve differentiating between specific qualities of friendships (e.g., adaptive and non-adaptive friendship interactions regarding pain) and peer relationships (e.g., acceptance, rejection, victimization). Relatedly, while with this study, we were specifically interested in adolescents' perceptions of their peer relationships, future research should consider inclusion of not only adolescent self-reported peer relationship quality but also friend, classmate, parent, or teacher report. Third, as PROMIS pain interference is a broad measure, 2 of the 20 questions that participants may answer as a part of the CAT administration procedures relate to peer functioning. Notably, the correlation between PROMIS pain interference and peer relations domains falls in the weak range, and these two measures appear to assess meaningfully different constructs. Nevertheless, future research using long-form administration of pain interference and peer relationship quality may better control for this concern, as these items can be removed from analyses to assess their impact. Finally, given the nature of our research questions and sample, generalization of these results is limited to adolescent development. Further exploration of the role of family and peer factors across developmental stages (included comparing early and late adolescents) is warranted.
Implications
Understanding the larger social context in which an adolescent exists is imperative to specifying models that predict adaptive outcomes or magnify risks. This study highlights the salience of both peer and family processes in functional outcomes among adolescents with chronic pain. When evaluating adolescents with chronic pain, findings emphasize the critical task of including a comprehensive assessment of a youth's social relationships, including classmates, friends, and family members. Given promising results for peer interventions in prevention and treatment efforts targeting other health conditions (Greco et al., 2001) , isolated adolescents with chronic pain may benefit from interventions that incorporate peer components, especially when parents are already engaging in adaptive pain responses. Likewise, if clinicians are drawn to disregard maladaptive parental thought and behavioral processes when adolescents endorse age-appropriate peer relationships, this may be when a parent intervention is most effective in modifying adolescent outcomes. Additionally, these findings prompt consideration of multi-contextual therapeutic interventions for pediatric chronic pain that incorporate both parents and peers (Huestis et al., 2017) .
Future Directions
Further research is needed to explore the nature and impact of social functioning in family and peer contexts among adolescents with chronic pain. Next steps will involve considering longitudinal models to examine associations between individual, family, and peer factors in predicting adolescent functional outcomes as well as developing a more nuanced understanding of peer relationships, including specific qualities of support and interaction. Regarding prevention, enhancing adolescents' peer and family relationships continues to hold promise for promoting positive adjustment for youth who experience chronic pain.
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